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Isochavicinic Acid and Steroids from Gomphrena globosa L.
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From the crude methanol extract of whole plant
of Gomphrena globosa (L.), three compounds
stigmasterol (1), B-sitosterol (2) and isochavicinic
acid (3) were isolated by a combination of column
chromatography and  preparative thin layer
chromatography over silica gel. The structures of
these compounds were determined by 'H NMR
spectroscopic method and comparing with published

data.

Bangladesh is a good repository of medicinal
plants comprising of various families including
Amaranthaceae. The plants of Amaranthaceae
family contain a wide range of pharmacologically
active compounds and possess various types of
traditional uses like oliguria, heat and empacho,
hypertension,” and diabetes.> G. globosa (L.),
(Bengali name - Botam phul) is distributed in all over
Globe

Amaranth. It is cultivated as an ornamental flowering

Bangladesh and commonly known as
annual herb in garden that bears globe like flowers.
Throughout the world there are 176 genera and 2400
species and among them around 30 members are
common in Bangladesh.*® Studies of a large number
of amaranthous plants have shown to contain a wide
range of secondary metabolites such as (E)-3-O-D-
glucopyranosyl-4,5,6,4-tetrahydroxy-7-dimethoxy-
aurone,6 aurantiamide acetate, tiliroside,7 3-(4-
hydroxyphenyl)  methylpropeonate,®  methylene-
dioxyflavonol-gomphrenol, gomphrenol,’ p-cyanins,
I-111,"
Since this plant has good medicinal

gomphrenin flavones and flavonoids

glycoside.""
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properties, the present work has been undertaken to
isolate and identify biologically active secondary
metabolites and we, here in, report the structural
elucidation of three compounds, stigmasterol (1),
B-sitosterol (2) and isochavicinic acid (3) by using 'H
NMR spectroscopic method.

The 'H NMR spectra were recorded using a
Bruker AMX-500 (500 MHz) instrument and the
spectra were referenced to the residual nondeuterated
solvent signal. PTLC and TLC were carried out using
Merck Si gel F,s4 on glass plates at a thickness of 0.5
mm. Spots on TLC and PTLC plates were visualized
by spraying the developed plates with vanillin-
sulfuric acid followed by heating for 5 minutes at 110
°C. All solvents used in this study were of reagent
grade.

Whole plant of G. globosa was collected from
Dhaka in November 2011. A voucher specimen
(Accession no. 3557) for this collection has been
deposited in University of Dhaka, herbarium for

future reference.

The powdered whole plant (800 g) of G. globosa
was extracted at room temperature with 3.5 L of
methanol for 15 days and filtered through a cotton
plug followed by Whatman filter paper no 1. The
extract was then concentrated with a rotary
evaporator. The crude methanol extract (20 gm) was
fractionated by vacuum liquid chromatographic
(VLC) technique over silica gel 60H by using
n-hexane and ethyl acetate in different proportions.
This provided 20 VLC fractions. Following TLC of
VLC fractions-07, 08 and 11, they were subjected to
column chromatography for further fractionation by

using lipophilic Sephadex (LH-20) and chloroform-
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pet. ether combination as mobile phase. This yielded
three compounds, stigmasterol (1) (R= 0.33 in
toluene-ethyl acetate, 95:5), B-sitosterol (2) (R =
0.501 in 95:5) and
isochavicinic acid (3) (R= 0.44 in toluene-ethyl
acetate, 80:20).

Stigmasterol (1) was characterized according to

toluene-ethyl  acetate,

the published data and it was found as needle shaped
off white powder.”> '"H NMR (500 MHz, CDCl;): &
3.5 (1H, m, H-3), 5.34 (1H, br. s, H-6), 0.67 (Me-
13), 1.00 (Me-10), 0.81 (J = 7.4 Hz, Me-20), 5.16
(1H, dd, J = 15.0, 6.5 Hz, H-22), 5.03 (1H, dd, J =
15.0, 9.0 Hz, H-23), 0.83 (H-26), 0.84 (H-27), 0.92
(d, J= 6.4 Hz, Me-28).

[B-sitosterol (2) was characterized according to
the published data of Morales et al.”
found as colorless crystalline mass. '"H NMR (500
MHz, CDCl,): & 3.51, (1H, m, H-3), 5.34, (1H, d,
J=5.2 Hz, H-6), 0.67 (Me-13), 1.00 (Me-10), 0.85,
(1H, d, J=7.0 Hz H-29), 0.83, (1H, d, J= 7.0 Hz,H-
26), 0.81, (1H, d, J= 7.0 Hz H-27), 0.92, (1H, d, J=
6.4 Hz, H-21)

which was
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Isochavicinic acid (3) was found as yellowish
precipitate; "H NMR (500 MHz, CDCl;): & 6.43 (1H,
d, J=15.0 Hz, H-2), 7.40 (1H, ddd, J=15.0, 8.5, 1.5
Hz, H-3), 5.94 (2H, s, CH,0) s, 6.75 (br. s, H-5),
6.90 (1H, dd, J=8.0, 1.5 Hz, H-2"), 6.78 (1H,d,J=
8.0 Hz, H-3’), 6.98 (1H, d, J = 1.5 Hz, H-6"), 6.70
(1H, d, J=9.0 Hz, H-4).

The 'H NMR spectral data indicated the presence
of a 134-trisubstituted aromatic ring with
resonances at 6 6.78 (1H, d, J = 8.0 Hz), 6.90 (1H,
dd, J= 8.0, 1.5 Hz) and 6.98 (1H, d, J = 1.5 Hz). The
spectrum also showed a singlet of two proton
intensity at & 5.94 typical for methylenedioxy
functionality. In addition, the 'H NMR spectrum
demonstrated four olefinic proton signals at 6 6.43
(1H, d, J=15.0 Hz), 6.70 (1H, br. s), 6.75(1H, br. s),
and 7.40 (1H, ddd, J = 15.0, 8.4, 1.5 Hz). The large
coupling (J = 15.0 Hz) between the protons
resonating at 6 6.43 and 7.40 suggested trans
orientation, while the downfield shift of the latter
proton allowed to place it at beta () position to a
carboxylic acid group. On this basis, compound 3
was characterized as isochavicinic acid. The identity
of 3 was further confirmed by comparing its spectral
data with previously reported values as well as by
co-TLC with an authentic sample of isochavicinic
acid previously isolated in our laboratory." This is
the first report of isochavicinic acid from this plant.
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